infects various kinds of crop plants and causes "bacterial wilt disease" giving rise to a great loss in crop production. In the absence of efficient control measures, chloropicrin and polyhalogenated fumigants have been used to sterilize the infected soils. These toxicants, however, often caused adverse effects on crop plants by killing beneficial soil-living animals and other antagonistic microbes.1} To obtain more selective and milder inhibitors of the propagation of P. solanacearum, we have sought microorganisms secreting antibacterial substances against the pathogen using a dual culture method and found Klebsiella oxytoca (str. HY-1) as a potential producer of antibacterial factors. Figure 1 shows the antibacterial activity of HY-1, which selectively inhibits the growth of P. solanacearum, but not E. coli. This report describes the identification of the antibacterial substance isolated from the culture filtrate of K. oxytoca (HY-1) along with its activity against P. solanacearum.
The antibacterial activities of the isolated compound and related commercially available chemicals were measured as follows. P. solanacearum (U-166) was cultured at 37°C for 24hr in PCG medium (10g ofBacto-poptone, 10g ofcasamino acids, and 10g of glucose in 1 1 of water, pH 6.8). A methanol solution of the test substance was added to distilled water to give the prescribed concentrations of aqueous solution containing 2%(v/v) methanol. Thetest solutions were filtered on a membrane(pore size:
0.22^m), mixed with an equal volume of 2x strength PCGmedium, and then inoculated with P. solanacearum (U-166) to give a final bacterial concentration of 1 x 104 cells/ml. After shaking the culture at 37°C for 24hr, the optical density (OD) at 600nm was measured and the antibacterial activity was estimated by comparing OD values with that of a control.
The antibacterial component was isolated as follows. Growth of the bacteria in the test medium was measured after shaking at 37°C for 24hr. The results were expressed as the inhibition rate (%) of the growth in the test mediumto the control.
were evaporated to give a slightly yellowish solid (1 12.9mg), which was recrystallized from ethanol-water mixture to yield colorless scales (30.0mg, mp 51°C). A positive Ehlrich reaction suggested that the isolated compoundhad an indole moiety. This was supported by the following IR data; vmax (CC14) cm"1: 3450 and 3400 ( Indole completely inhibited the propagation of P. solanacearum at concentrations higher than 100/ig/ml (Table I) . Although antimicrobial activities of compounds that have an indole skeleton have been reported on other bacterial species,2~5) this is the first report on the antibacterial activity of indole against P. solanacearum. Activities of indole-related compoundswere also examined and the results are listed in Table I . Indene, indane, and indoline were much less active than indole, suggesting that the aromaticity and nitrogen atom in the five-membered ring ofindole are important for the antibacterial activity.
